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(54) SURGICAL SUCTION NOZZLE

(57)  The present invention provides a surgical suc-
tion cannula capable of sucking a liquid component such
as a small amount of blood while keeping an ability to
suck a large clot such as a blood clot and to sweep them.
The present invention relates to a surgical suction can-
nula, including: a tip opening capable of sucking a clot
such as a blood clot; and a suction structure in the front
of the tip opening. Due to the suction structure, the liquid
component such as a small amount of blood can be

Fig.2

sucked. Further, even when the tip opening is pressed
against the vicinity of an organ, the suction structure in-
terposed between a suction port and a surface of the
organ prevents choke between the organ and the can-
nula or damage to the organ due to choke by suction. In
addition, in a case of bleeding in a surgical site, the blood
is sucked while controlling the bleeding by pressurizing
a bleeding site, to thereby provide a view enabling a he-
mostatic site to be treated.
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Description
Technical Field

[0001] The presentinvention relates to a surgical suc-
tion cannulathat sucks and removes blood, exuding body
fluid, exfoliated small tissues and cleansing liquid during
a surgical operation.

Background Art

[0002] The suction of blood, cleansing liquid, and body
fluid during a surgical operation is a very maneuver for
ensuring a surgical view and is involved in the safety and
precision of the surgical operation. In general, a surgical
suction tube includes an elongated cylindrical suction
tube connected to a suction device of central piping and
sucks blood flowing out to a surgical site and cleansing
liquid by a cannula at a tip end of the suction tube. There
are disposable or reusable surgical suction tubes, and
most of the surgical suction tubes have a tip opening that
is several millimeters in size at a tip end. Further, the
surgical suction tubes have a hole on a side wall, or have
an outside cap with a side hole to prevent suction of tis-
sue. Thus, the surgical suction tubes are devised so as
to suck liquid components effectively.

The same cannula may be provided with a water injection
valve at some midpoint thereof so as to have a cleansing
function or may also have electrical coagulation ability.
Further, in a brain surgery, the suction is conducted
through a small cotton sheet so that a brain tissue is not
damaged by the suction. In a laparoscopic surgical op-
eration, the suction needs to be conducted with a gauze
cut to a small size inserted in some cases. In the case
of bleeding in which blood blows out from a blood vessel,
a bleeding point becomes invisible immediately, which
makes it necessary to conduct astriction at the bleeding
point simultaneously with the suction. However, the con-
ventional suction accelerates the bleeding, which may
even enlarge a bleeding hole.

[0003] If a suction port is limited to the tip opening, a
soft organ, a greater omentum, and a blood clot adsorb
to the tip opening during the suction, which hinders the
suction. Therefore, in an abdominal surgical operation,
the suction is conducted with an outer cylinder having a
large number of minute holes fitted to a side wall (Patent
Literature 1). However, the greater omentum and the like
are sucked by the minute holes to close the holes, which
makes it impossible to conduct effective suction and may
also damage a sucked tissue. Further, when the side
hole is opened, air enters from the side, and hence, a
small amount of remaining fluid and blood cannot be
sucked. Then, there is a demand for means for removing
liquid components such as a small amount of remaining
accumulated fluid and a small amount of blood covering
the surface of an organ effectively without damaging the
organ.

[0004] In particular, the laparoscopic surgical opera-

10

15

20

25

30

35

40

45

50

55

tion is performed with carbon dioxide stored in an ab-
dominal cavity. If the side hole is opened in the suction
tube, a great amount of pressurized carbon dioxide is
sucked from the side, which eliminates the effect of gas
enlarging the abdominal cavity. As a result, a view cannot
be obtained. Further, in the laparoscopic surgical oper-
ation, it is difficult to remove the entire blood that has
been flown out by allowing a gauze to absorb the blood.
Further, in the laparoscopic surgical operation, it is nec-
essary to finish the surgical operation without replacing
a cannula frequently. Thus, there is a demand for means
for removing liquid components such as a small amount
of remaining blood and a small amount of bloody body
fluid remaining on the surface of an organ effectively with-
out damaging the organ and sucking pressurized gas in
the laparoscopic surgical operation.

[0005] Inthe case where there is further bleeding in a
surgical site, it is necessary to ensure a view enabling a
hemostatic site to be treated by pressurizing a bleeding
site while sucking blood to control the bleeding. There is
a demand for means having a suction effect simultane-
ously with bleeding control.

Citation List
Patent Literature
[0006]

Patent Literature 1: Japanese Utility Model Applica-
tion Laid-open No. Hei 7-22743

Summary of Invention
Technical Problem

[0007] The present invention provides a surgical suc-
tion cannula capable of sucking a liquid component such
as a small amount of blood to present a bleeding site
without damaging an organ while keeping an ability to
suck a large clot such as a blood clot.

Solution to Problem

[0008] The inventor of the presentinvention has inten-
sively studied so as to solve the above-mentioned prob-
lem, and found that the problem can be solved by a can-
nula having a suction structure to achieve the present
invention.

That is, the present invention includes the following
items:

1. A surgical suction cannula, including: a tip opening
capable of sucking a clot such as a blood clot; and
a flexible suction structure extending in an axial front
direction of a cannula from the tip opening.

2. A surgical suction cannula according to the above-
mentioned item 1, in which the flexible suction struc-
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ture is arranged at a tip opening tube wall of the sur-
gical suction cannula.

3. A surgical suction cannula according to to the
above-mentioned item 1 or 2, in which the flexible
suction structure is formed of a bristle and/or a pro-
trusion.

4. A surgical suction cannula according to any one
of to the above-mentioned items 1 to 3, in which the
flexible suction structure includes a bristle structure
including a plurality of bristles.

5. A surgical suction cannula according to any one
of to the above-mentioned items 1 to 4, in which the
flexible suction structure is arranged along the tip
opening tube wall.

6. A surgical suction cannula according to any one
of to the above-mentioned items 1 to 5, in which the
flexible suction structure includes a suction structure
formed by packing a plurality of bristles and/or pro-
trusions, and in a cross-section of the tip opening of
the surgical suction cannula, a ratio of a cross-sec-
tional area of the suction structure to a cross-sec-
tional area of the tip opening of the cannula is 5% to
60%.

7. A surgical suction cannula according to any one
of to the above-mentioned items 1 to 6, in which the
flexible suction structure includes a disposable suc-
tion structure connectable to and removable from a
suction cannula body.

8. A surgical suction cannula according to any one
of to the above-mentioned items 1 to 7, in which a
length from the tip opening to a tip end of the flexible
suction structure is 0.2 times to 10 times a diameter
of the tip opening.

9. A surgical suction cannula tip end unit, including
a suction structure, the surgical suction cannula tip
end unitbeing capable of forming the surgical suction
cannula according to items 1 to 8 above by being
connected to the suction cannula body.

10. A surgical suction cannula tip end unit according
to the above-mentioned item 9, including a suction
structure and a cannula tip opening, in which the
suction structure is arranged at a cannula tip opening
tube wall.

11. A surgical treatment tool, including the surgical
suction cannula according to any one of items 1 to
8 above; and coagulation incision means and/or
cleansing means.

Advantageous Effects of Invention

[0009] The surgical cannula of the present invention
is capable of collecting and sucking liquid components
such as a small amount of blood and body fluid through
a capillary action without choking the orifice while keep-
ing the ability to suck a large clot such as a blood clot in
an open surgical operation or laparoscopic surgical op-
eration. Further, the surgical cannula is capable of
sweeping as in a broom. Therefore, even a blood clot on
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the surface of an organ can be removed as if the blood
clot was wiped away while the surface is being cleansed
so that the original color of the organ can be recognized.
Further, even when the surgical cannula is pressed
against an organ, the suction structure interposed be-
tween the suction port and the surface of the organ hin-
ders the adsorption, and thus, the effective suction of
fluid can be conducted smoothly and rapidly.

Further, the bleeding can be controlled by pressurizing
ableeding site with the suction structure. Simultaneously,
blood can be sucked so that the blood is not accumulated,
and hence, a bleeding point becomes clear and the ef-
fective hemostasis can be conducted.

In the suction in brain surgery, it is a contraindication to
damage a brain tissue. The suction cannula of the inven-
tion of the present application is capable of collecting
blood and cleansing liquid in the suction structure through
a capillary action and an operation as in a broom and
conducting the suction without bringing the suction can-
nula into contact with the brain tissue, and is further ca-
pable of controlling a bleeding site. Therefore, the surgi-
cal suction cannula of the invention of the present appli-
cation is particularly effective in the suction in the brain
surgery.

Brief Description of Drawings
[0010]

[FIG. 1] A view illustrating shapes and states of a
surface of a bristle or a protrusion constituting a suc-
tion structure according to the present invention.
[FIG. 2] A perspective view of a tip end of a surgical
suction cannula according to Example 1.

[FIG. 3] A perspective view of a tip end of a surgical
suction cannula according to Example 2.

[FIG. 4] A perspective view of a tip end of a surgical
suction cannula according to Example 3.

[FIG. 5] A perspective view of a tip end of a surgical
suction cannula according to one embodiment of the
present invention.

[FIG. 6] A perspective view of a tip end of a surgical
suction cannula according to another embodiment
of the present invention.

[FIG. 7] A perspective view of a tip end of a surgical
suction cannula according to a further embodiment
of the present invention.

[FIG. 8] A perspective view of a tip end of a surgical
suction cannula according to a still further embodi-
ment of the present invention.

[FIG. 9] A perspective view of a tip end of a surgical
suction cannula according to a yet further embodi-
ment of the present invention.

[FIG. 10] A perspective view of a tip end unit for a
surgical suction cannula according to one embodi-
ment of the present invention.

[FIG. 11] A use example of the surgical suction can-
nula of the present invention, illustrating that liquid
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components such as a small amount of blood and
body fluid remaining on a surface of an organ can
also be sucked.

[FIG. 12] A use example of the surgical suction can-
nula of the present invention, illustrating that liquid
components such as a small amount of blood and
body fluid remaining at a narrow site can be sucked
completely.

Description of Embodiments

[0011] The invention of the present application relates
to a surgical suction cannula, including: a tip opening
capable of sucking a clot such as a blood clot; and a
flexible suction structure extending in an axial front di-
rection of a cannula from the tip opening.

[0012] Herein, the tip opening refers to an opening of
a tip end portion of the cannula that sucks blood, body
fluid, and cleansing liquid caused during a surgical op-
eration in the surgical suction cannula, and the axial front
direction of the cannula from the tip opening refers to a
further front direction from the vicinity of the tip opening.
The surgical suction cannula of the invention of the
present application has a flexible suction structure that
extends in the axial front direction of the cannula from
the tip opening, and the tip opening keeps an ability to
suck a clot such as a blood clot.

[0013] The suction structure according to the invention
of the present application is a flexible structure that is
formed of a plurality of bristles and/or protrusions. Exam-
ples of the suction structure include a bristle structure
formed of a plurality of bristles, a protrusion structure
formed of a plurality of flexible protrusions, and a struc-
ture formed of a plurality of bristles and a plurality of pro-
trusions.

[0014] The suction structure used in the presentinven-
tion causes a capillary action. The bristles and protru-
sions are not so hard as to damage an organ, have elas-
ticity and resilience, return to the original shapes even
after being pressurized, are not too soft, and have elas-
ticity and hardness to such a degree that the bristles and
protrusions are not sucked by a suction port. It is pre-
ferred that the suction structure have a function of alle-
viating the contact between a tissue and a cannula open-
ing in suction during a surgical operation and simultane-
ously achieve sufficient suction. The suction structure
can suck liquid components such as a small amount of
blood through a capillary action of the suction structure
and can simultaneously perform an operation of sweep-
ing as in a broom. On the other hand, when the suction
structure is dense and has elasticity, the suction structure
can control the bleeding by pressurizing a point at a time
of bleeding, and can simultaneously suck blood in such
amannerthatthe blood is notaccumulated. Further, even
if the tip opening is pressed against the vicinity of an
organ, the suction structure is interposed between the
suction port and the surface of the organ to prevent the
choke between the organ and the cannula or damage to
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the organ due to the choke by suction.

[0015] It is preferred that the suction structure of the
cannula of the present invention be shaped so as not to
damage an organ, have softness and elasticity, and have
atip end which is thin and bent smoothly. Further, in order
to allow the cannula to proceed to a target site in the
laparoscopic surgical operation, it is preferred that the
tip end of the suction structure be thin as a whole.
[0016] The bristle and protrusion may have one root
and be branched at a periphery. Further, the bristle and
protrusion may have a narrow tube shape, a twining
shape, a network shape, a twisted yarn shape, a knitted
yarn shape, a nonwoven fabric shape, or a plate shape.
Further, although the surface of the bristle and the pro-
trusion may be smooth, the surface of the bristle and the
protrusion may be provided with unevenness or grooves
so as to cause a capillary action easily. For example, the
bristle and the protrusion may be provided with vertical
grooves, cracks, or grooves in a matrix.

Itis preferred thatthe shape of the bristle or the protrusion
close to a tip end thereof be tapered. Further, it is suitable
that the tip end be rounded.

[0017] The cross-section of the bristle may be circular
or non-circular without any limit, and the diameter of the
cross-section in the case where the bristle is circular is
preferably 0.001 to 1 mm, more preferably 0.005 to 0.5
mm, still more preferably 0.01 to 0.2 mm, most preferably
0.05 to 0.15 mm. The suitable thickness of the bristle
varies depending upon an organ for which the bristle is
used and a purpose of use.

The cross-section of the protrusion may be circular or
non-circular without any limit, and the diameter of the
cross-section in the case where the protrusion is circular
is preferably 0.1 to 1 mm, more preferably 0. 3 to 0. 8
mm. In the case where the protrusion is oval, the pre-
ferred long diameter thereof is 0.1 to 1 mm, and the pre-
ferred short diameter thereof is 0.001 to 0.5 mm. The
suitable thickness of the protrusion varies depending up-
on amaterialto be used, an organ for which the protrusion
is used, and a purpose of use.

In the case of a thick bristle or protrusion, it is preferred
that the bristle or protrusion be devised so as to be pro-
vided with unevenness or grooves on the surface or so
as to have a knitted yarn shape or a twisted yarn shape.
[0018] Regarding the length of the suction structure of
the cannula of the present invention, the length from the
tip opening to the tip end of the suction structure is pref-
erably 0.2 to 10 times, more preferably 0. 5 to 5 times
the diameter of the tip opening. That length is preferably
2 mm to 30 mm, more preferably 2 mm to 20 mm, still
more preferably 5 mm to 15 mm. If the length is smaller
than the length that is 0.2 times the diameter of the tip
opening, the effect of protecting a tissue and the like is
insufficient, and the effect of removing a small amount
of liquid components in a narrow portion is insufficient. If
the length is larger than the length that is 10 times the
diameter of the tip opening, the effect of suction is de-
graded, with the result that the suction structure hinders
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the surgical operation. Although the small length of the
suction structure is unsuitable for the protection of a tis-
sue, the suction structure has an advantage of keeping
the suction force, and the suitable length and hardness
vary depending upon an organ for which the suction
structure is used and a purpose of use.

[0019] It is preferred that the number and density of
bristles or protrusions constituting the suction structure
of the cannula of the present invention be set to form
such an assembly as to exhibit the sufficient effect of a
capillary action. Further, it is preferred that the number
and density of bristles or protrusions be set to form such
an assembly as to prevent the adhesion between an or-
gan and the cannula or damage to the organ due to the
adhesion by suction. Further, it is preferred that the
number and density of bristles or protrusions be set to
form such an assembly as to control bleeding.

[0020] The surgical suction cannula of the invention of
the present application has a tip opening capable of suck-
ing a clot such as a blood clot. Having a tip opening ca-
pable of sucking a clot such as a blood clot refers to
having an opening with such a size as to suck not only
liquid blood, cleansing liquid, and the like, but also a clot
such as a blood clot.

[0021] In the surgical suction cannula of a preferred
embodiment of the invention of the present application,
the suction structure is arranged on a tip opening tube
wall of the suction cannula. Examples of the arrangement
position include an inner side, a tip end, and an outer
side of the tip opening tube wall.

[0022] In the surgical suction cannula of one embodi-
ment of the invention of the present application, the suc-
tion structure is arranged along the tip opening tube wall.
The arrangement position and arrangement method are
not limited. For example, the suction structure may be
arranged at the tip end of the opening tube wall, or may
be arranged along the outer side or inner side of the tube
wall.

[0023] The suction structure is arranged along a part
or all of the tip opening tube wall of the cannula. Depend-
ing upon the purpose, the bristles or protrusions are ar-
ranged along 5% to 100%, preferably 10% to 100%, more
preferably 15% to 100% of the circumference of the open-
ing tube wall. Depending upon an organ and a purpose
of use, the bristles or protrusions are arranged along pref-
erably 10% to 80%, more preferably 15% to 60%, still
more preferably 20% to 50% of the circumference.

The suitable arrangement ratio of the suction structure
varies depending upon an organ and a purpose of use.
In the case of brain surgery in which itis a contraindication
to damage an organ by suction and a suction amount is
small, the suction structure may be arranged around the
opening. In the case where it is required to suck a great
amount of liquid components, the suction structure may
be arranged so as to inhibit the adsorption with respect
to an organ even if a capillary action may not be realized.
In the case where the suction structure is arranged par-
tially, it is suitable that the suction structure be arranged
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along the opening tube wall on a lower side (side on which
there is a possibility of the contact with a tissue and the
like) of the cannula. If the suction structure is arranged
along 5% or less of the circumference, it becomes difficult
to achieve the effect of target suction, the effect of pro-
tecting a tissue, and the effect of hemostasis.

[0024] Inthe case where the bristles or protrusions are
arranged along the tip opening tube wall, the bristles or
protrusions may be arranged one by one, or may be ar-
ranged on the basis of a plurality of the bristles or pro-
trusions. Further, the bristles or protrusions may be ar-
ranged in one, two, three, or more lines.

[0025] In another embodiment of the present inven-
tion, the suction structure formed by packing a plurality
of bristles and/or protrusions is arranged in an inner por-
tion of the cannula, an outer portion thereof, or at a tip
end of the tube wall. In the case of any arrangement, the
suction structure is suitably arranged on a lower side
(side on which there is a possibility of the contact with a
tissue and the like) of the cannula.

[0026] In the case where the suction structure formed
by packing a plurality of bristles and/or protrusions is
present in an inner portion of the tip opening, the ratio of
the cross-sectional area of the suction structure with re-
spect to the cross-sectional area of the tip opening of the
cannula is preferably 5% to 60%, more preferably 10%
to 60%, still more preferably 15% to 45%, yet more pref-
erably 20% to 40%. By setting the cross-sectional area
of the suction structure to be 60% or less, an opening
can be ensured, which is capable of sucking a clot such
as a blood clot.

Inthe case where the suction structure formed by packing
a plurality of bristles and/or protrusions is arranged in an
outer portion of the cannula or arranged at a tip end of
the tube wall, the tip opening is ensured as an opening.
Itis preferred that the amount of the suction structure be
equal to that in the case where the suction structure is
arranged in an inner portion of the cannula.

[0027] In the case where the suction structure has a
configuration in which a plurality of bristles and/or pro-
trusions are packed, the specific number of the bristles
and/or protrusions is about 10 to 500. The number is
changed depending upon the thickness and shape of the
bristles and/or protrusions, a purpose, and an organin a
surgical site.

[0028] The material for the cannula of the present in-
vention is not particularly limited, and a generally used
one may be used. For example, a metal material such
as stainless steel, a titanium alloy, duralumin, or alumi-
num or a resin material such as a nylon resin, an ABS
resin, a polycarbonate resin, or saturated propylene may
be used. A composite material of a metal material and a
resin material may also be used.

[0029] It is preferred that the material for bristles or
protrusions of the suction structure of the present inven-
tion be soft and do not damage an organ. However, there
is no particular limitation to the material, as long as the
material has flexibility and elasticity, bends smoothly, and
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has resilience. For example, natural fibers, natural hair,
artificial fibers, artificial hair, plastic, nylon, vinylon, sat-
urated propylene, and the like can be used. Those which
are generally used for a toothbrush may be used.

In order to prevent the suction structure from coming off
from the cannula, the material for the cannula may be
set to be the same as that for the suction structure. It is
preferred that the suction structure can be molded inte-
grally with the tube wall of the cannula.

[0030] The suction structure can be formed of a thin
hollow yarn. In the case where the suction structure is
arranged in an inner portion of the cannula, liquid com-
ponents such as blood and body fluid can be sucked by
the suction through the cannula, and hence, the hollow
yarn may or may not be connected to a central suction
cleansing device. The effect of sucking liquid compo-
nents is further enhanced by the ability to suck through
the tip opening and the hollow yarn. It is preferred that
the hollow yarn be connected to the central suction
cleansing device, and in this case, it is preferred that the
suction be divided into the suction by the suction structure
and the suction by the tip opening. By dividing the suction,
the operation and adjustment of the suction and cleans-
ing can be performed individually in the hollow yarn por-
tion and the tip opening.

[0031] Itis preferred that the surgical suction cannula
of the present invention do not have a hole on the side
wall of the cannula for sucking a small amount of fluid. If
the side hole is opened, air enters from the side, which
makes it difficult to suck a small amount of remaining
fluid and blood. Particularly in the laparoscopic surgical
operation, if the side hole is opened, air and the like enter
from the side to eliminate the effect of enlarging an ab-
dominal cavity by the gas pressurization.

A thick suction tube having a hole on a side wall is pre-
ferred for cleansing (about 1 to 10 L are used) during the
abdominal surgical operation. In this case, only the effect
that the suction tube does not adhere to a tissue suffices,
and preferably, the suction structure may be provided
outside of the side hole.

[0032] The suction structure is fixed to the tip opening
of the cannula or the periphery thereof. Although there
is no particular limitation to the fixing method, the suction
structure can be fixed by weld joining, adhesion joining,
integral molding, bondage, or the like.

The suction structure, or the tip opening or the periphery
thereof to which the suction structure is fixed may be
removable from the suction cannula body.

[0033] Because it is difficult to cleanse and disinfect
the suction structure of the invention of the present ap-
plication after the use, itis preferred that the suction struc-
ture be disposable. If the suction cannula body is reus-
able, only the suction structure may be disposable. The
tip opening of the suction cannula may also be disposa-
ble. Further, the tip opening and the suction structure
may be molded integrally.

At a time of use, the suction structure is connected to the
suction cannulabody. Itis preferred that the suction struc-
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ture be attached to the suction cannula by one-touch at-
tachment through a cassette-shaped attachment unit.
The suction structure may be attached to the suction can-
nula through a screw, fitting, an elastic band, or the like.
The suction cannula itself may be disposable.

The present invention also includes a surgical suction
cannula including a reusable suction cannula and a dis-
posable suction structure attached removably to the tip
end of the suction cannula.

[0034] The cannula of the present invention may have
an outer cylinder. The outer cylinder is suitable for allow-
ing the cannula of the present invention to proceed to a
target site in the laparoscopic surgical operation. Further,
the cannula of the present invention may have functions
other than the suction. Examples of the functions include
a cleansing function and a coagulation ability with an
electromagnetic wave. For example, in the case where
the surgical suction cannula of the invention of the
present application is connected to cleansing means, the
surgical suction cannula has a cleansing function. In the
case where the surgical suction cannula is connected to
coagulation incision means, the coagulation incision
means can be extended to a surgical site from an inner
portion or an outer portion of the cannula of the present
invention.

Further, the surgical suction cannula of the present in-
vention can be used together with the coagulation inci-
sion means and/or cleansing means for a living tissue.
Further, the present invention provides a surgical treat-
ment tool in which the surgical suction cannula, and the
coagulation incision means and/or the cleansing means
are integrated. Examples of the tool include a surgical
treatment tool in which the coagulation incision means
and/or the cleansing means are provided outside of the
suction cannula of the present invention, and a surgical
treatment tool including the suction cannula of the
present invention, and the coagulation incision means
and/or the cleansing means in the outer cylinder. The
treatment tools provided with these means enable a sur-
gical operation to be performed precisely and easily. An
example of the coagulation incision means is means for
cutting a tissue after coagulating the tissue with an elec-
tromagnetic wave.

[0035] The present invention further relates to a sur-
gical suction cannula tip end unit including a suction
structure connectable to the surgical suction cannula
body. The surgical suction cannula tip end unit includes
acannula connecting portion and a suction structure. The
surgical suction cannula tip end unit may further include
a surgical suction cannula tip opening. It is preferred that
the tip opening and the suction structure be made of the
same material or be molded integrally.

It is preferred that the suction cannula tip end unit be
disposable. When the suction cannula tip end unit of the
present invention is connected to the surgical suction
cannula body, the suction cannula tip end unit includes
a surgical structure capable of forming the suction can-
nula of the present invention.
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The tip end unit is connected to the surgical suction can-
nula body through a screw, fitting, an elastic band, or the
like. It is preferred that the tip end unit be connected to
the surgical suction cannula body by one-touch attach-
ment through a cassette-shaped attachment unit or an
elastic band.

[0036] Hereinafter, examples of the present invention
are described with reference to the drawings.

Example 1

[0037] FIG. 2 illustrates a surgical suction cannula of
this example. The surgical suction cannula of this exam-
ple includes a cylindrical suction cannula body portion 1
and a suction structure 2 formed of bristles arranged at
the tip end of the suction cannula body portion 1. The
suction structure was integrally molded with a 30% por-
tion of the circumference of a tip opening 3 of a cannula.
The length from the opening of the cannula to the tip end
of the suction structure is 2.2 times (1.1 cm) the outer
diameter of the tip opening. The tip end portion of the
suction structure is thinned as a whole. The bristles are
made of a nylon material, and the thickness thereof is
100 pm in diameter. The vicinity of the tip end of the
bristles is tapered, and the tip end portion has a semi-
spherical shape. When the cannula having the suction
structure was lightly pressed against the surface of an
organ of a dog and liquid components were sucked as if
the liquid components were swept, a small amount of the
liquid components on the surface of the organ was
sucked without the surface of the organ adhering to the
cannula. Further, when the cannula was pressed against
the small amount of the liquid components remaining in
a small dent and the liquid components were sucked, the
small amount of the liquid components was sucked with-
out the cannula adhering to the organ.

Example 2

[0038] FIG. 3 illustrates a surgical suction cannula of
this example. The surgical suction cannula has the same
shape and material as those of the suction cannula of
Example 1, except that the surgical suction cannula is
obtained by weld-joining the suction structure to an outer
portion of the tip opening tube wall of the cannula. When
the effect of the cannula having this suction structure was
checked in the same way as in Example 1, the satisfac-
tory results were obtained in the same way as in Example
1.

Example 3

[0039] FIG. 4 illustrates a surgical suction cannula of
this example. The surgical suction cannula of this exam-
ple includes a cylindrical suction cannula body portion 1.
A suction structure 2 is present in a lower portion inside
the suction cannula body and the suction structure ex-
tends forward from inside of a tip opening 3. The suction
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structure is formed of a hollow yarn 4, and the suction is
divided into the suction by the tip opening and the suction
by the hollow yarn. A suction passage by the tip opening
and the suction structure formed of the hollow yarn are
separated from each other by a partition wall 8 inside the
cannula. The hollow yarn is connected to a central suction
cleansing device and is capable of sucking liquid com-
ponents such as blood and body fluid independently from
the tip opening. If the hollow yarn is stuck, the hollow
yarn is capable of sucking the liquid components after
cleansing. The hollow yarn is fixed to an inner side of the
suction cannula body through adhesion joining. The hol-
low yarn occupies 35% of the cross-sectional area of the
tip opening. The length from the tip opening to the tip end
of the hollow yarn is twice (1.0 cm) the outer diameter of
the tip opening. The bristles are made of a nylon material,
and the thickness thereof is 500 wm in diameter and 400
pm ininner diameter. When the cannula having the suc-
tion structure was pressed against the surface of an or-
gan of a dog and liquid components were sucked, the
liquid components were sucked without the surface of
the organ adhering to the cannula. Further, when the
small amount of the liquid components remaining in a
small dent was sucked, the small amount of the liquid
components was sucked without damaging the organ.

Reference Signs List

[0040]

1 cylindrical suction cannula body

2 suction structure

3 tip opening

4 hollow yarn

5 organ

6  liquid component such as blood and body fluid
7  narrow portion in surgical site

8 partition wall inside cannula

Claims
1. A surgical suction cannula, comprising:

a tip opening capable of sucking a clot such as
a blood clot; and

a flexible suction structure extending bristle in
an axial front direction of a cannula from the tip
opening.

2. A surgical suction cannula according to claim 1,



10.

1.
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wherein the flexible suction structure is arranged at
a tip opening tube wall of the surgical suction can-
nula.

A surgical suction cannula according to claim 1 or 2,
wherein the flexible suction structure is formed of an
elastic bristle and/or a protrusion.

A surgical suction cannula according to any one of
claims 1 to 3, wherein the flexible suction structure
comprises a bristle structure including a plurality of
bristles.

A surgical suction cannula according to any one of
claims 1 to 4, wherein the flexible suction structure
is arranged along the tip opening tube wall.

A surgical suction cannula according to any one of
claims 1 to 5, wherein the flexible suction structure
comprises a suction structure formed by packing a
plurality of bristles and/or protrusions, and in a cross-
section of the tip opening of the surgical suction can-
nula, a ratio of a cross-sectional area of the suction
structure to a cross-sectional area of the tip opening
of the cannula is 5% to 60%.

A surgical suction cannula according to any one of
claims 1 to 6, wherein the flexible suction structure
comprises a disposable suction structure connecta-
ble to and removable from a suction cannula body.

A surgical suction cannula according to any one of
claims 1 to 7, wherein a length from the tip opening
to a tip end of the flexible suction structure is 0.2
times to 10 times a diameter of the tip opening.

A surgical suction cannula tip end unit, comprising
a suction structure, the surgical suction cannula tip
end unitbeing capable of forming the surgical suction
cannula according to claims 1 to 8 by being connect-
ed to the suction cannula body.

A surgical suction cannula tip end unit according to
claim 9, comprising a suction structure and a cannula
tip opening,

wherein the suction structure is arranged at a can-
nula tip opening tube wall.

A surgical treatment tool, comprising:

the surgical suction cannula according to any
one of claims 1 to 8; and

coagulation incision means and/or cleansing
means.
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FIG. 1
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Fig.2

Fig.3
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Fig.4

Fig.5
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Fig.6
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Fig.7
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Fig.8

Fig.?9
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Fig.10

Fig.1l1
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Fig.1l2

15



EP 2 441 479 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/003734

A. CLASSIFICATION OF SUBJECT MATTER
A61M1/00(2006.01)1, A6IM27/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61M1/00, RA61M27/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2010
Kokai Jitsuyo Shinan Koho 1971-2010 Toroku Jitsuyo Shinan Koho 1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2001-252349 A (Shoko YANAGIDA), 1-10
18 September 2001 (18.09.2001),
column 2, line 6 to column 3, line 15; fig. 1
to 6
(Family: none)
X CD-ROM of the specification and drawings 1-10

annexed to the request of Japanese Utility
Model Application No. 030029/1992 (Laid-open
No. 088552/1993)

(Sumitomo Bakelite Co., Ltd.),

03 December 1993 (03.12.1993),
paragraphs [0007] to [0017]; fig.
(Family: none)

1, 3(C)

Further documents are listed in the continuation of Box C. I:I See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
08 July, 2010 (08.07.10) 20 July, 2010 (20.07.10)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

16




EP 2 441 479 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/003734

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

paragraphs [0010] to [0020], [0024], [0025];
fig. 1, 2, 4
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Microfilm of the specification and drawings 1-5,7-10
A annexed to the request of Japanese Utility 6

Model Application No. 035505/1988 (Laid-open

No. 138449/1989)

(Ube Industries, Ltd.),

21 September 1989 (21.09.1989),

specification, page 2, lines 6 to 9; fig. 3

(Family: none)
X JP 06-285155 A (Kaoru SAKATANTI), 1-5,7-10
A 11 October 1994 (11.10.1994), 6

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

17




EP 2 441 479 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP HEI722743 B [0006]

18



	bibliography
	description
	claims
	drawings
	search report

